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BASED ON. ' DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
0 Schemedl v | 1/3/12
(74

DIJ’CuSS;'om - DZSiﬁu Wall H&o’ﬁkt-f vs. Sfa;hoa's A’Z@ T vene

pn,l:m:na.« dasion: wall Ae,:ﬁhtr were based on a Sketch o{
"[o,p of wall slevations obta:u&_#o.\ The Civil Frowr a~d Yop
D‘C S{AL devd’:ons weve J'ﬁ.t ' 5 Z.OO' Ac_/ow Pww Pipe inverls a:’vou
on The C.onVc-?anu— Saxtt-x prodile o(.vgwin% (these sketches amd o(u’s.
are Sncluded n the Apptndix). .
’Du«ina the checkiia lo{ The 13.2' toall Ag_;isn (w-‘ﬂ Slofina 64;&.'\(1
it was detecmined -zhat .S/a,om; Lac}k.-(‘.‘li and e.u:s't'o‘aa 3~(ow~L

elevatrons a(m} Yhe propused Cremch aligamet would reguwve
ad justmets in the J.es-'a'\ wall hl-o’jlut: relative o Sfct.‘om'-\a a/on7

the trveach.

For final ln.sf&u. , Qivel p/m/pvo-r:lc ol.oa; l4007A, 14008A , 14009
/¥031A, 14032A { /94D033A were Studied ia Conjunction witd civil
Conveygante Cras Sectran dwgs. /0UA Theu I40IBA and 1403¢A Then
JLOLIA . Dg:.'5~ wall hci'th{ trve Aetermiaed in Jqlﬁov(u'ﬂj *ﬁv
Lot sides of. the Yremch based on Cxiftm afo“.L elevat,ons M‘(

proposek qraking modificatioas at the Yremch (as shawn on

Comn.a ance Crass Seetion A,wa:). ,

Adte, Aﬂ.ﬁjx well I"‘-‘j‘\t-f werve determined :‘nb,oual.uil‘v B dot
Sides of the ‘t'uv‘l., Compasste Cremch Cross Jeclions wWere Considered
whore The actve/at-rect 'pwu.x on One side o{ lhe Cremeh (A.‘ih
s;J.c.) wese resisted pnmcw-‘l é dzvdo,o,'na ,oar/.'\e, prurure on #;.
wail of e oppol-’& side of 1&?1 gm‘. The /ﬁaht.r pPrestuves on [Re
wall (—[mm potsive vau-m) w““7 reguved 4 wal strema th fov e
fwer wall Compavable To The si‘ru\’ﬂ. of the ﬁ{j‘w wall(exco,ff <.
Sta 2450 to #r00).

The &'F’(\e_c't o{ Yalvoad fo.vdmva-ts on The 'fruck' wa lls will

| be Ad:ermi»ad. préoe o c(isupl_fm. check of The Camvey anca. Sy:itm.
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SUBJECT :
Concrete Tremeh Design
BASED ON o DRAWING NUMBER
B CHECKED BY APPROVED BY DATE
O— 5;&«& g_Duprvand | . e /{//c/qz
A4 ‘

Cheeck 13.2' wall D"-’iﬂ Lrom Sta. §4032 t. Sta. /0450 (Both sidaes
o of Tremch
Note: La s Case, the “back{:t” behind the wooll is /evel
whereas tha 13.2" wall was SasTued WV back Y lopimg ¥21° wp Lom
He wall. This cell is actually Aoth, wed e Theovetical Ae,.'yu» o
/74:37  maox. it he ‘&lo of wall elevation Jr EL 21.0'. 7he actaal
Sorl hevght fron plav/ profile & heets is /9,28 (m axtimun) . above Tha clak

'be glﬁp-‘o\ 3&5’5‘(1"! ,> M“x. SA&N 4 Momﬂ-\l' ] 1 m wall (JRQ P 6 7)
-.Qf the 13.2' tasail De.s.-e-\' /s

, - K
me @ Hor2s’ /6.23

MmAx.@H-IB.Z' = §£9.26 €t -«

Using The @ .x.\...»‘o&adope& on poge // For the /.2 wall with
watey Satavaled le vel Kéack.f-‘l" | A&:um.‘o\? 14,39 wall /a.yl.:,-

V, =0.0507 H* + 0.332 4 = 0.0507(1.37)+0.372 (14.37)
= /0475 + 4778 » IS24% < K.73% Gn

Ms= 0.0t9 H? +0.166H* = 0.0169(14.310° 0.16¢ (1+#.37)*
505K 3 2pm - Pt a3’ £ §Y.20°%

5; ’L"A,‘. Same wa-”/f%l'n'@wc;na Wil 61. wnurad "pur flu 6‘/:3/)2‘/'7
| l)lghw wall wilh leve( Age&f:ll. _
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SUBJECT
Conerete Tremeh D&fc‘ﬁk
v

BASED ON DRAWING NUMBER

BJY Q 5 ) :E CP%KEI_)JBDYUH Appaovgoev mrs/ //Z /92
(4
Cheekt H.2' wall Des.on for 10.67° High Wall_witk Slspmy Back A
@ Sta. §+50 ; (Loest Side of Teemch)

Uete : Ina This Care , There it Slo,o.'-.? “backl: k" da hiad The cou,
wheveas Che /.2 wosll was J-an'-u( ‘F\w waoley saturated /cnluéuk#"lv

Max. Shear ¥ Momeite on The wall ~for he /2" wall Desiyn
with fevel satuvoted” backtih* (Sen p. #)

| = K
\/I’"Ax.@ Hel.2' = /0.0¢

2
M..\.W,@ Hotnat ° F¥6 “

us:n} the ez#a.'t-'o-d XQVpraal. on page 7 & th 13.2'/.7‘ wel
Wi H Slbfﬁ\q backfly and Nluma'ao 10,67 mas. wall /u,n'vht <

Vs - 0,05¢3 H 40.5377 H -ao.os':s(/o.c7')"+ o.$'37‘7(/0-5"')

= 6.30%4 §.24" = 12.04% > 008"
s Goe

M - 0.01843 H> 4 0.2604* =~ p, 01843(/0.47')34. 0.269()0.62")*

* 22394 36.63" * 53025 244’
Mo Goop
Conclusma ¢t e /3.2' wALLDESI6n @ Sta. 5450
T:, H.2' wall @ Sta. $+00 o Top of wakl €, 13.0' (H~9.50)

Vg » 0.0663 (9.50)* 4+ 0.5377(9-5°) = 9984 ™ = fo.10% ~ 1o,

-Snv@

Mg » 0.01843(9.50)* 4 0.2€9(7.00)" = /5.60"4 220" 0,09 ¢
Tfa.qx.“froq '65 //-2' Wwa ll Dt.ff;u @ ST, $+o0 @
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BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
Q. S chmatd - ’DUN(A:J . , /l/ /7/7 2
/4

Chee 70" WAL Deslen For 6.91' Hegh Wall with Stopmyq Bock Lol
@ Sta. 3180 (Similar @ Sta. 3400) on West Sida of Tvemch

Nofn.' Ta ﬁ 23 cu:., . /s S/\,om éuk"'ll Achmi The woall
whecens ﬁa, /0" Loawe oas dl-fsml-l:w wWoler sctureated i [evel b ack{

Mo shear Mo\AMomtf o-\ﬁl wall for the /' wall Alf:;‘n with
level S‘qu‘twvd(e,o( back{il (Ste_ y /4 43‘)

Vmax. @ H»> /0.0 = 0.0507 H* 4 0,332 4 = 0.0507(/0.0) ¢ 0, 382 (ro.
= ,5’07‘-#— 3.33¢ = £.39%

Mmos.@ H>10.0" = ©.0169 H34 0.16C H* = 0.0169 (10.0)°+0.166(/0.8
=~ )6.9% 4+ 16:4'% =33.5%

uu alisns A&ud.pﬁl on V4 67 ‘Qr #m, /3 L Aa A We
J xal 7
w,ﬂ !AF"‘J én.ut-fl{ MJ. Miumma 6 qq M aX. wal Ag,‘f ‘ri

Vi = 0.0563H* 20.5397 H » 0.05¢3 (6.99)* +0.5327 (6.9
= 2.720%4 376" = b.H" < 9,39*@

Ms » 0.0843 1%+ 0.269 H* = 0, 018430k %)+ 0.209(¢.99)*
= 629 4 1304 o 19.43" < 35.5%¢

Use /0 wAalk DeSr6o From STA. Z+So T STA 4400 o) WEST
Sibe oF ‘chucH.
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BASED ON i DRAWING NUMBER
BY ) CHECKEDBY . APPROVED BY DATE
/4 |

Check 70" watl Z)es:gn 'ﬁom Sta. /700 Yo Sta.l2+50 (Eeuf Side
. of Trmok')

Mote: I this case, dwgr. 190/SA £ 14016 A show (Pu bonk cul
back ele a 2{°

For Sta. /2450 H 4 = 7.05'

V.= 0.0553 H* + 0.5377H = 0.6553 (7.o$)' +0.£377 (7.00)
> 2.7¢K% 4+ 379 - 6.5¥% < /o.0¢
D‘Soj;
M,=0.018¢43 H>+ 0.269H> = £.46" 4 (3.37 = 19.83'% < 33.¢
' D‘J"ﬁw
A”ou‘lc +~
10" wAw

e /o’ wlu FRom Ste /00 Y /2450,
Boaded on Cut dowa £4 Yo £4.73.0'
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CLIENT 5“* O;[ &Q.ooeé
SUBJECT Canerale Treach 'De..fajv\
BASED ON ' DRAWING NUMBER
APPROVED BY
8:,Q- S CHE_’CZKfD_BYDU ’ ROVED B DATE II/H/QZ
v
Cheek @ Sta. S+50 ne!

/3.2" tuall ba west Side  VS. 7070 wall o East. Sich

5/‘4 Ax:af Lotd 'FVOA /3 Z U‘l{ estg !-}fo (’° 67 H‘H‘\ w“a ‘./S‘"’m'a 2“4
B 2.4

?s > 0.0553Ht +0.6377Hs /buge
0.467¢

(2‘{0 ’a 67 )
S(AL Al Load Lrom Ea"f Side Luall € Sta. 5*5’0(‘7 67 My\ wall Y Level Bub'fll

.19
Ps (Ref.p. it )

Assuve The Liddecence ja sled axial loads il be Coken by
Mf"j pesivve earth presuse t—ao-.‘-st the East 7Thremeh wall

= ? . : 6™

-4 = 16185~ Jl.1u* = $5.02% UUnbalanced Load
S 10475 9‘7'_

,94 ~A.f .o«\ waﬂ
F
83 pd a2
. Q,m, - &JP‘J(/I.%‘(”—?ZIM = 6.13" > $o02
2. e l &.02% =
N -
.

A2l Miwt © Base of 9.€7" wall due %o /uf.&e)ru:m

M, ~-.0363(9 c—:)’(/fe)/c - 3ok
M, » O 0169(9.67°1 o. 16¢(3.67)" * _3o.%6

“43.81 " > 33,08 10 Wat
V, =0.0063 (1:67)/2 = 403" Des.gn - No Geod !
Ve » ~ 7.9% <#4.6" L, 1.2 wall §

SHEAR. ;

7195 > 10,08 for /1.2 wak Dasga~ Use (32 wal
Desien
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CUENT
S wn 0l , K C-0086

SUBJECT L
Concrete Tveack Des sn

BASED ON v DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE |, |

ﬁ,g. S chomo bl . Turesa) A | /{[zoj/%

7 :

Cheek @ Sta. I-3+$-D
/° 39 F:” pn East Sil. vS. 737 F” on Wa..ft S.a

‘S‘At’ ax ral /oal 'pro-n. /0-3q.'p”(' witTh 2.2¢" sleb (H‘Ichfv

= 0.0807 g , - . K ' s
Fs ., = 0:0507Ht 03320 = 123 (Red. p. 1)

Slen axral [oad Brom 7.38" Lo W/ 228" sinb (4~ 9.64%)

P.s"7 L > 0.0607 H*+p.332H - 72.91 %
As.ru..w the diffevamce in S/a.b axel foads will be Yekon /V

Aevele asrve eodlk presjuve against Lhe woest tromch l-uo.“
f""“& P P 3

P;,o_m 2 g ? 123552015 5 4.39% Unbalacced Cond/Ht. o€ wa

4.3 ‘RPM.. = 0.0863 ket (7-“’)( ’X'ﬁ) = 4.0 K < ¢.39
. Close Enouak"
See Babswo
on east side

Assume the bank ic cut back ot Sta. 13450 as rhowa o "“‘3 140

() 1 H-9.04

P$7,3qs = 005:3"‘ 10.§377H = $5./4%¢ $.8% = 10 .32K (S.Qt p‘

PS-'nS' ’3'139‘_ - /0. g R 7. 9| - 2-¢I‘ < ¢.04% (J,_,, RPMA\& al

AA‘IMOMJ Dwo."- Pw We prg,“m on w.'“
Mp ~ 0-0863(7. sq)’(:!;)/é = £.90 & Jus
Ms > 0.0168(73P+ 0.16¢ (7.39)° =15.83_ o
Addf Shear 200 > (7.3 "-Arc’f u.)m',«. Desies
C Vp e 0.0863(7.39)/2 = 23k Ny Goed . —0

Vi »0.0597 K>y 0.332 4 = S22 : Jo.03

(So‘-a this apphes fom Sta. 12450 o IMgo) 7 .55k > ‘549-'( 48 &' ware Desien

&ouse fot wALL DesiGw -
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CLIENT ' JOB NUMBER
Sun 0:l C -0086
SUBJECT -
Coneretr Trench ‘D&s.zj,\
BASEDON . ‘| DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
0. Sehmo bl B Duncar) . : u/bo/9z

Checb @ 5{“ /éffz
P.92' Fill on Eatt Side vs. 2.92'FiH on towrt S

v ., ' .
Slal asxral /oad (H * P52 + 2.0 = H-I?) vs. 10.08 L, d.2'x
ps £.97L > 0.0507 H*+0.332H = /0.03% S @

Sleb ool losd (M~ 70077

> . <
P‘?.qu P-éz

®#uuu9/003 ;67—’/“’
N SN

‘ 27 3pe : ' KPMA, > 0. 0?‘3(/0 57% = S

)N

g A}Jumb Aciu_al loaf.r;vc bﬁvelppq,;_ ‘é—‘i;‘ (fé 3,.9;().. 29
\ ' el Y TR

Acﬂﬁ'f /l/[omf 52«4 Yo 272.3 /¢€ lwe—(.bpu( po;r!-\‘lc Pl T2 B LN wakl

Mp = 0. 0273(7.93) /& - 2.26 %
My « 0.0169(2.92)%4 0.7¢6 (7.52)" - 128

2107 > 9,34 D, £’ s

Desrton - Use /o' w
D=sib

(341 fﬂry of/’a"‘ 'Abm /ﬁ,lfo fb /6 ffo)




O

CLIENT J0B NUMBER
5 wn 0:\ -00Pb
SUBJECT
Con eweke Tvewch (,Dz,s:ﬁ-\
BASED ON B DRAWING NUMBER
BY cwecxso BY APPROVED BY DATE ,

Chuk_@ Sta. 3+50
6.99" Shped amcw(w)u st £ide vs. 6.99 Level Fill Exst

57ab Ar-ol Load (H=€-99"+ 2.2¢'= 9.24")
- % z . ' = . K
P 6.995 o,o}m H*+0.5377H - 7 ;9

gé.‘)‘)u ® 0.0507MH* + 0,331 > 7.4

Diftesance = 9.(9%- 2.400% = 2.,29%

QP’"” - 0.0863 (q.zat')"/,, -~ 3.08"%

o.2e'

2.29 x A.Tl‘m Aciu-&( lom.vc p/&f{m Dlvc.lopul
-
= 2 zq*(%;,p‘_‘-) 55.€ pef

Ald’k M.On\lm* J,«.; 'éq 53:é ,c( ip_,JLLAPNL pana,ru‘d'M On

M, - 0.052(699) Y% » 3.00 %
Mg ~0.0169(6.99) 4 0.166(c.99)" ~_13.95
16.93% < 19.3'%p

&' wAu Desr
Sheer @ é;, Obsevrvation , <

L2
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CLIENT , ' JOB NUMBER
Suw O:l

€ -008C
BB Conevete Tremch Desige

BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY
Q C Seln Lt T2 Ovcard _

DA “/26/92.

v
Check @ Sta. /12+00
9:}?‘ W‘-n S/0,0QL AQCL#”, on Wut _ﬁw vs' G#FI Ea,ftj;',lg

Slat Ax:al Load (H= F.86'+ 2.50'slat = 12.38) “16°Stpad baced:h
- /v = o©
Pogpg = O-0563H 4 0.63774 = /53
Slab Axcal Load (H= 6.86'+2.50" = 9.38") Level backfv

Pios ™ 0-050TH2 +0.3320 = 7.57°%

'D.‘\rcexm - /S— 131' 7.57‘ - 7.5—“ > 3.®(£U.Vt-'7 .Fo:cp

Rpns® 0.0963(1.39')% - 3.90%

2.34:@3‘ Bl.lous

o ——

?.38"'

A"umc, tha bonk is cut back @Sta. /7 +350 thea Sta. /2150 as shown
on dusgs. [0ISA & I1#016A (8=21°

Peges = 0-0853 (9.38)% 4 0.5377(9-39) » 9,9/% </o.08%

A me: Gor L
Ditteremee =" B pee - Bggo = 9.917-7.67 %~ 2.5¢%

ASJ‘umc, actual poastve pressuse p(:_vdo,ml- - %(36.3,9;(') - 5'?_.//5'(

Add L Momet o, wall Jue 1o paciive peesiure
Mp = 0.0531(6.80)%/% | = 2.98'%
M > 0.0069¢ 09 % 0.166 (6.48) = 13.3¢

1b.24 % <.33.5 "Alwsstte

for /0" AL
DeESIGN

@
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JOB NUMBER

T Suw 00 2C 00kt

SUBJECT
Cn nevete TYﬂ-nc . Dﬂ.&‘q -
K

BASED ON DRAWING NUMBER

APPROVED BY

(), Sehrebl_| "B D upican) _ 12/ o
14

WJall ’Du.‘agf Vs. 5'(4.'(‘:'0-45 Alom\ 7;n.u,k - D,‘;‘C&SS.‘M
- v

At an inlocmal mecting Fhir AM. Loith Ton Pelwar, &7
DMLM ¢ m SLH', m&a m;vk,-ur o{ A,uﬁ. 120254 was discussed
Tony Atd. nott woet T See So many rebaovr ch s Lor the
walls, especially where The Champes apwolicd 1a to o velatwve!
duwt) /"'\Q# v‘} AL el “‘6" 7 Ly J

Ro Ln,o/a.hwoL that rothuw lhan /fook. onLj al vedows oa
g . 12025A, we.ghanld be /ook::w at ‘;2., A&Jofu s Ke leher (/ﬂ?As
/0 3-/07) which Show Che various wall o&xa‘g-\ he-‘a&tr wused o
avrive ot The well rebar /mvoui'.f. Koy had prepased sevarsl options
_pc( 5;m,p/.‘-fvr‘n7 TAe ve; ovCi J-L"ia'l J-} re.JMa;;o ﬂ'— ﬁu«'bu ,
of wall on?A Ap,»il;l‘ Yrawitions. Tk api‘.i.\r were Jludicd and
Adiscisse d ﬂc. -~Qlow=n1 anf.Mf was a—q—r&t&( ‘éo, proda
check . of 7he calewlations amd “M‘a.‘&j“‘t"‘“‘t' heeded Jatey To

accomodate vallvoad Surcku%es, s necessavy:

Stations Desigu Wwall Height Comments

Fvan\ TO _

0+00 4+ 7% 70" waw DesiGn
44+ 75 7 + 00 13.2° = “

7+ 00 74733 16.4"° = " Culvert @ 7473 To 40
F+o03t I+ 00 3.2 - "
11+00 16+43.5¢t 10° " " Culvent@ J6+4LSH To 1 7+ 4
17+ 45.6¢t 19+ 28 jo Mt % Y Seif Can justify /o' De.
194 2¢ 23+50 Vcf",-"/ /lo! " Culveet '@ 220194t Ty 22 +21
23+ 50 32+ 00 1.2' =« »
312400 35+3 t )3.2° * ¥ Culvest@ 324932¢3 70 334811

The (ebae thantes weve o be mavked on Tha privt of dwa,i2025,
and gvem o Bil Davis This PM.(12/2/42). T was o /ook at cales
Lor the 11.2' wall D“&ir\ nated above Yo see ;L the /0° wall Ju.a‘v.. cowld be

J.M'to'tio.l h&r&o ﬂo-’ elfoh‘t‘l'r Il't whu.li bg lyz_t wee ke LM Iu Conld check Ca




CLIENT i JOB NUMBER
Sun O71 Re-oo&
SUBJECT
Cbhcv cte TYLM‘,A DLS-h:
BASED ON - DRAWING NUMBER
8Y CHECKEDBY - APPROVED BY DATE
,O Sehmrobhl qz;puuau\l . 12/3/92

[Z4

Hqu'l(oqi. Su(duwaq, on Lt/a.”.f o‘( TY‘M\&A

Fv’om {}la Suvvea k‘J /o/m "puv téc M:‘do(/e Cvuk A‘&Te-nc»t p70j4
it appeavs that vailvoadk Tvacks aqet close mouak Yo The
/on,,osw( Aremch at 5 different aveas To merit Considkeratio

From ConRAIL Spec. CE-§, Section %/, 2(b), sheet pite
and other STvuct wres adjacamt %o  vailveald Tracks shedl be
o!.z{.-gneck -Pp( hovi o nta.( p«essu.vu dre to a /rvcl /oaaL 5u¢hav9e,

e.zu.a.l o s ), }( ; .
9" 80,000 LAk /|85 tie lomgr 5‘sz.,§,“.-“0\]
ox "z' “ = /882 psd |
I n a&&:’t;o.\ 'é-b Oﬁ‘lu /OO.QLS ‘é".l-\)h:'tk fﬁza sl 6{ Jub‘jggf

For vailvead tradks rumarn pvox i matel paval)e‘ to The g
) % ]
Zyanch Zhe Bowssines a,na-lqn‘.r Cov stevp loods as outlined
on Plate I1X of Convails Spec. should be used.

From Convadls Spec. Sectiony ./ (6) “ 4. 2.4 (‘FX!). it rs

the oln-fa‘ane.f’.r intacpeetotion that The tracks (in He Lutuee)
could be /located a.mj..aho.éu w¥hin The Convasl r“?"t'ﬂ‘F'“'“?
77).‘: tod L?qu.fled-— at e ;'q"rovmat pr»scct,mztt:n ﬁ.’{‘
movna‘na ('2/3/91)9 It wa.s/oo:‘»'tci oat rHat A {\(u}u-vc.
relocoation of tracks) Could have Si'q nificant impact o-\‘z"f-a-
Cowevele Ereweh ah(osn.f, Since Cwm’l‘l:’ e o&/.a’-»g ave bagsedd
On a ob psf LL 6'«4.:/14.7(, attumid or mamtenance ¢ Construs
eripmui . :fnce. Some aveas oavound. ZFhe Croweh facdfeate Conval
A f,‘qht-o‘f- Covers @ widl awvea (fu'trcuiul neav fAr west end. of 7
Yroach at Sumps), (¢ is po53:5e the Zramch would Aaw to be
Je;figuuL Lo rarl road Su/&ﬁd-}r in Jiew of 4‘09/3-". This il
be discussed ot a project md::‘u.o in Ph:ladelphio on /*'lo-da‘ ('3/




CLIENT JO8 NUMBER
Sun Oil RC -0086
SUBJECT -
Conerete Trewch Dzsuy ~
BASED ON ' N DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
Q. Sebmetl | "F Durseand | 12/3 /92
v

While ft\h'ea_.\;ql The [imits of Convallf r;aht-éf'w

at ouv wt-\j This erm\-w‘., 't wesr obsivved ZLhat Ythe
lracks in 7R vicinity of  Ereweh s¥ations 28400 To 3i+o0

ave outside of Ceonvaclis r‘?htza\‘—u.-?. Lt waeas assumed THat
These Cracks bzlbna Yo TR refier ; emdk Zhevefove cam be
mamtaiaed ot 'ﬂu._.‘r Current /locetion - ’Du,‘g.\ Check Yor 12, I?f
Suvchavay ‘a JArs area is o oro cotd on Zhis bavic,
gubject G Confimatitn at Yk pPreoject muf'-‘-q exl week.

From odwq. 25020A, distovees '#bm E( Hvemek tr gKoK. Crecks
weve Scaled as 'l[,o//our 1

-T-chl(
e Elevations Suvvey dwa Sk
Tvack 1 28 063" U rhezsis
" & 2 &7 ‘ : Near P.I.%2
N @ 3 6 ¢ ’ . &{. d«ua_ 403

Top of Bettam Slab in Dited @ Sta 30¢44t (P.z.%2)= €.0)]

| Ke €. Co:wai“o.f;oec., Plate V /5 | % TRedCH
EL. Hett | - //5‘.,3 €. 10.5't , X 1762 S..J ;
N S < ly?-

' E¢C. :-0"_".

< ,
\ l
\\
~N N z
N
D ec.(-Y1.33"
I VFLuence '
LINE From
TrRACK ¥2

Rel. alse duvg. 7403294,
Sectionw @ Sta. 30 +50




CLEENT JOB NUMBER

Sun Ol Re-008(
SUBJECT

Concrete Tremch Desiqn
BASED ON o DRAWING NUMBER
BY CHECKED BY ' APPROVED BY DATE
Q Schwetl | B urseasd . 1Y/3/32
V .

From the Sketeh on The previvus /a.ag,, Tragk*f will af{ect
the trench wall faged v The o{-.r.‘conu.’v interpretat.on of
the coitrvia sutlomed 7n 77 Coarall spec, Seetion H2./(€X6) aw
Plate V. Track $2 will net be Consrdeved Srace SEs Fatlusmee
ling pLoc.s‘ not Sfatecsect 7R Treme A wa.”,.

. Ffo.k ‘&qrgl'l 5f¢C. 5 P/A.'tt I X ) 2%.'— 4.1.’% 5“1‘:(' Freuuﬂ. c.a.u,oonn-at
due v a f'[‘r-", load is '
Expressed

p‘ = (2 ?-/ﬁ>(/6’51‘mﬂ Colzﬁ() /;n, Red:ian:
= [z (1382)/77[/8— J'r.../é Cos 2 )= 1198 (/g-&'n/acosz

rv the gesmetvy on The previovs oaqe
° g { o

X 15.9¢ " |
1

"‘2-5’

© -t (%)
where ' ‘ —_—
,A’ 2.5'{'7& /6,@;-@'
O, =~ 1575 } A = O+ A
O, = 15.9C'+ g.' » 24.2¢ 2% > 26,+8 = 640,

-]

w4 A e, S, /5 X ’B(Rauo Ph

o 2.8 8lo° &4.1° 3.° 16S° 0. 054 127.4 p
2 4.5 74.1° 79.6° KS.4° /536 0.0%42 213.8
4 .S $7.4° 75.0° 7.4 142.6° 0. 1292 277.4
b 8.5 AN 70.7° 9.1 132.3° o,i1583 317.9
8 /0.5  £6.3*  6¢.6° 1o0.3°  122.%°  p.1798 331.8

A <332 (@R




JOB NUMBER

CLIENT ’

Sua O:l £C-0086
SUBJECT ~

Concvete T<ench Dcsaqn
BASED ON DRAWING NUMBER

() Sehmo it

CHECKED BY
szu;\u.\.d

APPROVED 8Y DATI

5&/4/12

com,oav[n ﬁu Va(ue.r o‘( PA w o 24 '#c ADVni.niﬂl a#ecf
ol 00 psf live /oad From mraiatevance { Conrlruetion ¢I‘«.‘fn¢vn1'
( 332 pef hocitontal | ref. p. $£), it is obvious Hat the

4100 pJ‘-F Sue.Axva,z we/ eoatrol hare (Jfa. 28t00 3/100).

Tvenck @ Z2l+oe® ts 22400t

ﬂm Prinl of (/NW)
Shows K.R. Fvo,out-]

. 7A-27428 " Pntu'-f { .Lrw'a, Cines® Ohel
I:\:u.f, ﬁg Yq‘od.‘ ‘n T"FJ V-'C-'nf'tv Apln_aw '6! LL on

San 0il p""f"t‘f‘ Assume The rails will vemam in fhle Presset focatso,
Scaling Lrom dwq. 25023A

Track

8y

[

Top of Bottom Slev ia Aitch @ $a. 22400 + = &r. 1.5¢

By o bsevvation, This

bl 32.5'

*2 Y,
¢ 3 &9

, 0("5""44\:&: ‘ipvom- 4 Ereack o
é Z K. f‘rucm’ weve located as "Al/awf‘

Tvack Suvvay Dw )
&levations 55‘:‘}0 [

10.5't Near P 1.V
Kel. A..q. /#03/A

!

wn.l.tVJ Wil a:v‘- /°Ww Arn’%ont&l /“‘-L

co._,’.onm't: Hhea sbtamad pm.‘ouﬂy for Sta. 28400 % F/t00.

ﬂk& ‘Arra ) mq'mtuuu./ toagtruect S, ﬂ—r"’mf' Sw/duf?‘. .
worrt hﬂhl 7‘1.4. J&J-‘? N~




JOB NUMBER

T Sun Ol ¢ - 006

SUBJECT
Con crete Tyewch ’Df'é"‘j-\.
BASED ON DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
(). Sededt | “FEFurcand _ 124 /92
U R

Tremeh @ Sta. 2400% Yo 31002 (Meay PT.%1)

Wi Y‘e‘ltﬂ-va«a, Y DLU"O 25—0/5A, the R.R.GLoack Shoun closest
to te proporad tremeh Ganlinues onto . 25016 A. Thir vearl
appeors o :iop Sounlh o /th road , awd Hoes mnolt Opoprar *
be Connceled at the Jouth ewd. Thevelove , ASsuwa Ay BPack ,r
removed ov abendenad . ®

: ﬂgmt ¢ loser érad( s Shawn on diuy, Z50/5A contimues onle
A....a. ZSOILA , whire T 1T Shown G be avolithed sver S /vopople
treadh c(o‘jv\w—-i‘. Thece & alsp a note Yo ‘f"blé vn-r.-(-J SRat Thir Trae
Aas beem Covered (w ith Larth ?). W'{m’g, assume Ther Crack has

alto Sem &buhu.\.-@ '

From diva. 250ICA, Tha rest closer Yrack Scales 38't Fom
b é tronch £ braci. 37 ostw—‘t.‘o.\, This Brask will not Conbrol
#l.- w““&!\.« J“J"v-\.- .

® ,{}o‘&i ﬂ“l— racts do net J}mu wpo 0~ ﬁlm“—*‘“‘.! oo ke
K?Aa /0/145, Nov d-o | W@( 1‘0 ée &Cfl\/e. 'R’ou-»
/OM"”\Q at 7he aeveal /9‘\41‘0 9# 7 e Y‘l'f-'nwa.

Note Per d‘scn&h‘bn}‘ late, ¥ _(12/4‘/41-) with Low Martmes
amd Jim Uft-‘qrove., Zhese valls sare nol S Service .




CLIENT

. ' JOB NUMBER
Su~ 071 K€ - 0046
SUBJECT : _
Concrete Tveanch 'bz_;rg._
BASED ON o DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
Q._SCAML( o DUNAA) __ l;[qt/qz

Trench @ Sta 32460 F ¥ 3¥4+50 2

€ Tremeh & € R.R track @ Ends of Culvert (k. Pw-q, /033

—L T(Qvu.‘\ L- Trsr_k
€9411% Sta. 32493 22" (23.5) 21" Eauwm‘,zm—_ UG
Y &' fr TREMH
Eavaqt k33481 19" (1) 3 ™ ou
Devy 250194 Gives % {"l"'d- 021258 (021298 OuTSIDE oF WAL

M:-‘nj £ Dbﬁqu /8’ (N-m-\»al) ¢ Trench é Tvack and
fc‘urn«} é‘ sKatehes . on P&ics 12! # /22

Suvd

Aws. sh.l2

Top of Rail Sta. 32443 & /12t ;
" 3348 eL. nezt

TOP o": Buttbw\ 4576.1 p 90"[‘¢:L @ St&. 334’9‘: = £EL. (—)Z.‘J(.

_ 5‘? ¢)e.50
Sﬂfsd €EL. @ Bottea of K.R. tie = EL. Jo.0%
' , l&'alwf{YW
To'a o{ Treach wall @_ EL. 8.0 to 9.¥F L. c;le)
_ pP:l107

WeTop of Wall @ EL. 9.¢" fov Design , So A= 0.5°+%

O, = BB'-d.2c’ - ¢' > g.9¢’ 3= 0.6

O~ £.7°+ 2.¢" » 7428 2 > 20, +4
x A e e A 2% L) P
6 0.5 §no°  $8.0° 30" /730" 0. 0524 . J250p
2 2.8 66.5° 90.0°  13.8° /46.85° 0.2350% 1858
4 ¢, S20° 72.5° 20.8°  )2¢4.8°  0.3¢7% 66¢.3
b L.S  drg° L6 240°  707.0°  0.4189 f44.3
¥ 8. 347 §9.2° 28,40

$3.3° 0.4 381 5541
/0 /0.  28.9%  53.6° 249 22.3° 0.¥3<4L  453.(

12 12.€  24.7° 48.7° 24 .0° 73.¢° 0. 41289 362.6
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CLIENT JOB NUMBER

S' wa. O el » ' j C-00 &6
SUBJECT ,
CQ?\WQ,*GL TYMGA bu:l{v\
BASED ON M DRAWING NUMBER
BY CHECKED BY APPROVED BY DATE
#9 Sehmakl Z punean] . 1~/1/92
V N

-p/"t K:ﬂ.ju—rc/!a-r%@ Sta- 33181 1

oi‘[‘}
X

Aff&wﬂt’— 5'7\05'{"\ Cuud e Oreea fe-plar.c,d
6.1 o n.d'a.-\a[._ owd tuwo '(‘h‘aa?le.s
(chown dashed) wi?h resulteanls ag

f‘\-awv\. .

zoRoS“YG‘\LV% 09‘"

\/M&x@x»n— = 430040 4 "35’ 6'

z

= £.36%(6)+0.50(1)+ 135
-26.16" 4 £.50  7.20 » 37,

o

max & 5 » /2

Net Kesdtoat » 6.21% @ (10 ahore bz
' N~ pMid /\kat o¥f ¢

1z 7363 #5F

Combine The Above AiR. fwcﬁuan— S heavr ¥ Momanls 0 ith earth ¢ wate,
values for level back 4 as dovelsped sn Pras €, Do not mclede o0
Surcharge , a5 lh aboue KR, Swrcherge Vefplacas St

Kesultants @ Bose of bgatl

R.R. Surcharge | - 6.2" * 37.86"

Buopd Seul 43pcd (0.01Y120255) = 2.32 @ 124 -~ /.28

Wetar brtpt  (1DY1PA) »_ 449 @ ¥4 - 12.9¢
13.62% G7.10

Co-.pne w;.ﬂ 13.2/ woell :Duf?.\- (Rl"'p-“’?) Jluzay.r and momanls

as 5&mmar-‘t¢i Oon p- 67 4
Desig- ﬂeg'k"fw 12" walf

13.2" LoAw Desren W KR, fmcﬁn?c d Lenl 84;:{.7
VMA‘ - ,6 .7\3K - Vmg.‘ b4 l3.$1‘ .
Moy > 89-267% M., =67.10%

So 13.2' wall Ml‘jn @ ba O bservation




Brown & Root USA, Inc.

(::) Calculation Worksheet

Client: SUN OIL Job No.: RC-0086

t: LATERAL EARTH PRESSURE DUE TO STRIP LOAD )
Subjec

7 CoUrAlL S PEC,

Des. By: RDIII ck’d By E DureMpp. By: Date:  12/07/92
INPUT V
1 = 5.75 (Location of strip, ft)
Actuall m= 0.46 (Location of strlg based on ratio to H)
o,tp;z Lk= 0.68 (Width of stri ased on ratio to H)
= 1882 (Yalue of surc arge, psf)
ﬂ = 12.5 (Wall Height, ft)
W= 8.5 (Width of str1p, ft)
DEFINITIONS
‘<:> GAM1 = ATAN(m/n

GAM2 = ATANi(m+ é/n)
ALPHA = GAM1 + BETA/2
BETA = GAM2 - GAMI '

PRESSURE DISTRIBUTION (SIGMA)

0.05 1.46 1.53 1.49 0.06 153.47
0.15 1.26 1.44 1.35 0.18 419.09
0.25 1.07 1.35 1.21 0.28 589.79
0.35 0.92 - 1.27 1.10 0.35 663.59

0.45 0.80 1.19 1.00 0.40 667.12
0.55 0.70 1.12 0.91 0.42 629.63
0.65 0.62 1.05 0.83 0.44 572.67
<:> 0.75 0.55 0.99 0.77 0.44 509.49
0.85 0.50 0.93 0.71 0.43 447.43
0.95 0.45 0.88 0.66 0.43 390.06

RESULTANT = .1*H*SIGMA(TOT) = 6302.93 1bs V5. 8$53o for l?.'ual/(

LOCATION = TOTéAi*yi)/RESULTANT = 6.45 ft
RATIO = LOCATION/H = - 0.52

5942 .44

WKSHT

VEX /.

Mdnu&( Cal“
“/Ovl.ﬂ '/(, P




CLIENT JOB NUMBER
5 Un O: ( Le-poétl
SUBJECT A
Canecete Tremek Desgn
BASED ON DRAWING NUMBER
" 18 : CHECKED BY . APPROVED BY DAT
Q YM E DUMLNJ __ 52/#”-
v

Treach @ Ste. 2bts52 & 17737

Sta . /7437 ~ Tvacks L to Trewch
Fvov\.’Du . /'/OO?A

z Teack *{ I'S‘ 3. % Gom End of Cudvest /fﬂ\rt ¥ Tvonch woak
. y 42 2(’3' + “ u '

Top of Rl Elev.(@ g2zt » e ssuste (ot %7 !
IS o ' ev. 412 = - L. -5 Ey —
g Sa7 bitton of RRYnG €L, 12.0v3° ") Dy

Top ot Bottom Slab 5 Dibh © Vo, 17337 = EL. 3.3t

To,a of Trewech well @ €L ).T' = (@, SHn. /79850, see cdc-p./ar)

Mote ! Smee é Re. Tvack, are L & treach ot Zhi /ecd‘.o’.\, we
nae.oL v wée an M‘Lvlf.f MbmoL ﬂa-/t a,c—cou....ts —ﬁ:« ﬂl.
veduetion fn woall foads fom R.R Suye as fhe S'Md\ua;_
moves avad Froen Fhe woell. ie-e'pun;o o U-S. Steels pubireation
* Steel Sheet Prloog Design Mavual "Apeil, 1972, pege ¥ thra 16,
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DESIGN SOIL PROPERTIES
SUN OIL-MCAP
ML3626-20
JD 4/8/92
REVISED 4/23/92
STRATUM F | STRATUM F [STRATUM 1A[STRATUM 18]STRATUM 1C] STRATUM 2 | STRATUM 3
*LOOSE" FILL| “DENSE" FILL| SILT/CLAY | RECENT o0 SAND AND |DECOMPOSED
SOIL DESCRIPTION - SPT <10 | SPT2 10 ORGANIC | ORGANIC GRAVEL ROCK
- SYMBOL SILT/CLAY | SILT/ZCLAY

UNIT WEIGHT (pcl) ¥ 105 125 130 90 100 130 130
BUOY . UNIT WEIGHT (pcf) yb_ 43 63 68 28 38 68 68
ANGLE OF INTERNAL FRICTION(') ¢ S-10 20 1S 10 15 38 25
COHESION (psf) < 100-300 | 200-500 1200 600 800 0 2500
ADHESION (psf) cs S0 150 700 400 . S00 0 1500
[POISSON'S RATIO v 0.2-0.4 0.2-0.4 0.3 0.4 0.4 0.2 0.3
ACTIVE EARTH PRESSURE COEFF. | Ke (% 083 [%v 050 [4° 059 I 0.70 0.59 0.24 0.41
AT-REST EARTH PRESSURE COEFF] Ko [P 091 W 066 | 074 |+) 0.83 0.74 0.38 0.58
PASSIVE EARTH PRESSURE COEFF.l Kp 1.19 . 203 1.70 1.42 1.70 4.00 2.40
FRICTION FACTOR tan 3 0.3 0.3 0.4 0.3 0.3 0.4 0.4
COEFFICIENT OF PERMEABILITY K 5.08-04 5.0E-04 1.0E-06 1.0£-04 1.0€-04 1.0E-03 1 .0€-05
(cm/sec) $06-05 | S.0E-05 1.0E-07 S$.0E-06 $.0E-06 1.0E-05 1.0E-06
NOTES: . l e, :
o ADHESION AND FRICTION FACTORS ARE FOR SOILS AGAINST ROUGH CONCRETE ==S"——— ASLUME MBLL Cor 416
e FILL SOIL PARAMETERS VARY APPRECIABLY FROM LOCATION TO LOCATION, VALUES'STATED ARE évass ;

| | | .

| !

SHEET 1 OF 2 !
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Calculation Worksheet Sht. No.: D
Client: SUN REFINING Job No.: RC-0086
é&giééézféQUIVALENT FLUID FOR AT-REST & ACTIVE LATERAL EARTH PRESSURES
é;ééé-éﬁzéost REPORT Dwg. No.:
laé;-l-a;-RDIII Ck'd By: _‘I/éf/?”App. By: : Date: 07/09/92
AT-REST PRESSURE
: WET . WATER BUOY. EQUIVALENT FLUID
STRATUM UNIT WT. UNIT WT. UNIT WT. , Above --------- Below
(pcf) (pcf) (pcf) Water --------- Water
G Gw Gs Ko G*Ko Gs*Ko Gs*Ko+Gw
F LOOSE 105 62 43 0.91 96 39 101
F DENSE 125 62 63 0.66 83 42 104
1A 130 62 68 Q.74 96 50 112
1B 80 62 28 0.83 75 23 85
1c 100 62 38 0.74 74 28 90
2 130 62 68 0.38 49 26 88
ACTIVE PRESSURE
WET WATER BUOY. EQUIVALENT FLUID
STRATUM UNIT WT. UNIT WT. UNIT WT. Above --------- Below
. {pcf) (pcf) (pct) Water --------- Water
G Gw Gs Ka G*Ka Gs*Ka Gs*Ka+Gw
¥ LOOSE 105 62 43 0.83 87 36 -98
F DENSE 125 62 63 0.5 63 32 94
1A 130 62 68 0.59 27 40 1102
iB 90 62 28 0.7 63 20 t82
icC 100 62 38 -0.59 59 22 84
2 130 62 68 0.24 31 16 ‘78

WKSHT

v
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'P » 33268 (143(D) = 332D/ 1000 1.2 325 3o 134
Xy Dfa-T/p . m' 222 258 947
P, = P+P, /o: 3.0 285 lol.4
Ms=M M _ 3 2.0'  |3.b S§%.§
Fu> 1:301-7) P 13.2'

M, = 13(tNDMs led .
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‘| BASEDON ' v DRAWING NUMBER
oy () S’ CHECKED BY APPROVED BY | oate '
>/ ehomatd oy TouN _ /°/29/12 &
[ 74 ' _

/me.'mxl Av:al Load S"t‘vamjﬂ at Balemeed Stam Conditrom

(RL-(: WM: 4 5&[»0», p L ‘//J) Acr 318 '93.22(6)

P-c we, -7 (i)
Ce= 0.85 4 A,ox, b (13.12.3)
Cs = Ay (49 - 0-854) (13-128)
T- As -(.’\ (/3.12.@)

3..&- 'Xb = &7 4 = 7 d = 0-59/84- ('.3-’2‘.‘\
81 +~F3 87+60

e ('CM"’O-?S"F'C) - (‘00— O-?S’(“no\] = 5’6‘ ks<

So
| C. = 0.85(4.)0.8)(0.£918 4)12Y) = 20.525 (K
Cs = 56.6 A's
T+ Go As

Wall Botbhm : . ' '
Moswgnt  Sleb & A's As  Ce & T P.“
fl.2' 2.5" 26.5" 0.44 . |.20:.¢ 544 + 25 - 72 = 44
ne . 32 355" o.dé .20 729 + 28 -7z = b
10" 228" 236" 044  |.of g2 4 26 - 63 > ¢
10’ 3.0 32.8§° 0.4 l.og 667 + 2§ -(3 x (29

g 27 20.5" O.4d 0.8 42| + 25 ~-43 = 393




CLENT 5“'5& Dl , JOB NUWBER Pec - Y

BJECT
> Concvete Tremch D%"g-u— - pre.-/im:‘narq"'
qssom A T M&'H’to As DRAWING NUMBER vV
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CovTENTS -

‘/. pfz,iminar'j Conc. TfuaL ‘Dq..an 47 ACI 3/6’—8?
S'trwjt'h. Duogw Method - 'pv-aa.s NI - NG

Z. Pr&“m:‘.na(v Trenck DQ}:‘?& b AC—'I' 350 R ’84
Wa(Kmﬁ Stress Metbod - poges N7 - N9

' ,3, pfc,/immar /égba( La. ouI‘ -pg,,//' LJa fl Hu At
J - d
- Peqe N 1o

4. .P(Q'.‘m.\n,k:&—r\/%c/‘\ CDwrgm bj ACI 380 R—c??

S‘fvuj De,s:a\ Mbﬁ\.oa( - /Oad,,c_.f Niv-NIg

Couments £ Conclusions s

[« AcT 318-39 Stre~gi Design Method amd ACT 350R-§
' L\)o(K:‘A Sth.IS Mﬁ‘ﬂ\-ed Ve Cba'oaxal;[t_ \re.su('ts (#71)0-'4&
O, (9"5 “'\’\13 Hie +° Y'&?,u-\rerﬂﬂ—v:tfﬁ&v Crocl Comntrol
( Reb Comments on pPrae 7 of wovkimg Stress Cales,).

2. AcT 3SDR-#9 Tl—’,u_.\r&f Onllé:-‘muf Vo ag many calculalions

b get vesnlty oo o Acr 71¢ Streegth rethod.

3. ACT 350 Stremgft Ao rgn Pathed Teguiver move stead

(”9@7') Aol rmuve Calculat bas Haw AcCT 318 s'fruji’i
&Lﬁ’o\.

4, Fral De;;* wiill Theretore be based on ACT 350 twerk.
Strent Method . At -Rest Soil precruces woill be tved and
wall h.e..‘gﬁtx will Covrespomd To increments whoeh beotter
reprefent the acluel conditions (',o,,ob.a,lgl £L )0 13 d 10! :/'"J'
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Rt oy an an

Deﬁanv of Treach based on ACT 318-89 u.s,‘mor The
Stfuaf'k Duﬁﬁk MMA '

7Ze,‘ maj‘om“t’ _ o'c 27!8- So .l éoro\ < odo n 4o Conv ey ancs
—I—fe»v\c,k (BOV.‘ [y 3'37" ?‘er 3'37—I )I'Ho{l'Ca,tc "?‘le.i'
the wprper stratdm of soil i pe “F /oose 4’:‘”, ?Wﬁ.“
nndir [aim 6’ 'fwo:. "F dense 'fl7

ﬂ'ﬁ ""';H\-ML O'p YLP'MCIL Construc’(‘al;n ol be ?.u\.n.ra.llci' af
follsuas
l. :Dr:‘va 7 hest /0-'/¢ alon bof‘( S:oles D‘ﬁ ﬂc, aree
Yo le excavated Lo Yrench.
2. Excavete to The éot'fom a\£ m Cencrele Slab and remown
Soil unsSutabl ‘P'N‘ fvrpwfo Umrultable 6’0:‘(!1 accwiwﬁ
% TA Jel“["f“fw’(', are 717,91-5 "F /loose”, *F demre*
awnd 2"7’¢¢, 4 15.’. \Brac:.. Sheel /a«'/e.r ay m be
recessayy dluvma Lycavation and hottom sles
Ozan'f?&c';o:On (.rhee:t' /’"l'- Mp‘ip‘; ’s S'Gfa-rdfc- Lom 71
W—%Sft‘ .
3.. Convlt\fu-ct brttom Slab a~d cuwe Gonerele .
4. Remove ¢heet ple bracry ol Consrtruct Opnerete
walls of treach, /eavm? sheaY piles in f/“'*' .

A::um wall he?ahtf ave as Showan on Sheet JA which
Fi éu“cJ. on The prd:‘m}n r Pn-F:lo (-'fop-’ 0{ dfid\ éef‘fdn
S/o.b Zt.?na 20" belows T'L ope l'm/ert)-

Soal propert jes Lo Hhe vorrons strata o btamsd from e
il (‘bfovt are Shawa in Appindi p- B . Pevr discussion wrl
Eo«] DW»\, u.se,‘o.a't:’vc, presare Ou\f-Frm_..t 'P-r walle oc
The! tremck, as .S-fram"ﬁn o b JAst piles will be nnaleuteof. n
"Aﬂﬁg;\ o€ 7Ae Gomerete ‘ffMo Note Thet At-Roct Pressure o€

F_Ma.' s /04/“F Vs, ?8,:#, .Aabvc Prwurb ‘af ~F /oou',‘ L




Brown & ROOC USA, Inc.

Calculation Worksheet Page: N1A

-—=====B==ﬂ=========l‘==-============B==E=====ﬂ============B===============

Client: SUN OIL - Job No.: RC-0086

Based On:PRELIMINARY PROFILE Dwg. No. :
f);s. 1-3;7 MED Ck'd By:E » pp. By: Date 7/28/92

Pipe Slope = 0.0034

Pedestal Height = 2.00 (feet)

Base Slab Thickness (Sta. 0 to Sta. 2450) = 1.75 (feet)
Base Slab Thickness (Sta. 2450 to Sta. 3534) = 2.83 (feet)

B-37-1 0 12.20 8.45 16 5.80 13.9 8.45 7.55
B-37-2 220 11.45 7.70 16 6.55 2.2 2.20 13.80
B-37-3 450  10.67 6.92 16 7.33 3.8 3.80 12.20
B-37-4 §00  10.16 6.41 16  °7.84 7.2 6.41 9.59
B-37-5 800  9.48 5.73 18 10.52 2.2 2.20 15.80
B-37-6 1000  8.80 5.05 18 —»11.20 ~ 4.5 4.50 13.50
B-37-7 1200  8.12 4.37 13 6.88 4.7 4.37 8.63
B-37-8 1525 7.01 3.26 13 7.99 2.0 2.00 11.00
B-37-9 1610 SreP_6.73  2.98 11.5 °  6.77 -0.5  -0.50 12.00
B-37-10 1730 | 5.21 1.46 ~ 11.5 8.29 4.1 1.46 10.04
B-37-11 1900 9| 4.63 0.88 11.5 8.87 -1.2  -1.20 12.70
B-37-12 2150 3|¢3.78 0.03 10.5 8.72 -0.3  -0.30 10.80
B-37-13 2250 %|¢ 3.44 -0.31 10 8.56 -2.5  -2.50 12.50
B-37-14 2500 3|~ 2.59 -2.24 9.5 8.91- -2.8 = -2.80 12.30
B-37-15 2700 3={% 1.85 -2.98 ) 9.15 2.3 -2.98 11.98
B-37-16 .2900\\.§ 1.17 -3.66 9 9.83 -0.2  -3.66 12.66
B-37-17 3075 g 0.58 -4.25 8 9.42 1.0  -4.25 12.25
B-37-18 3300 A~0.19 -5.02 7.5 9.69 -1.5  -5.02 12.52
B-37-19 3500 &| -0.86 -5.69 7.5  10.36 -4.5  -5.69 13.19

Mote . Checked with Mano Daurooua-(q. § Curtlis Bell om pPire javert
elevations 9/2-#’/92. 7% Jao‘aL Chese c,lzv-t,ons are Corvect, amdd
The bettom of Che Jo'tell/s Z o° ‘l.(hd e pipe tavert olevation.

et
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BASED ON Acr 318 - 99 N DRAWING NUMBER V'

By JGS cHF_cm-:‘t’)\%‘A ollaz APPROVED BY N /' / 92

GGOM&'('(“I based on Trench ‘pw WalKer's Run - East vall
(11" Max.oall Heigh

Dzsiﬁ»\ C—T:teri'&

_ 41, 000 ps: Concrete
¢0,000 pst Rebar
400 p3f succharge [o0ad o futwre mamtenance eguipme

Soile: Active Prravure Coafficiet =0.83
et Umt Lot. = /051""-'F .ZKJoTF: FioAc
BMH ed Un¥ LWt .= 3 /uc'F Desien Wi USE
AT-KesT PResfrae
CoEFFICIENT .
Wall Loadks : z
s&
— e 332 ¢
- 3( pc‘ L2.£ped

-‘ | —l”" _Ilft-

396 gt \I‘?’?

"o

Su(c‘ta;vﬁc. Buo uLSo.“ | wliw
doo psk (0.33) #3pct (0-03) | ¢2.4 pcf
=~ 352 psf = 36 pes

Re,SulfM'ts on Wal|

——

Surcharge (L) =332 pot (1) = 36528 = 3.65% @ 5.5 wbove bus
Busyed Sort(H) =1o(396Yn" = 2,078  -2.18% @3.09° * ~
W/ater (F) = o (63 1) »3,9238 . 3.99¢ @ 3.7 * .

F'T'ru’ wall 179" itk , Conte. Cover (€xt. face) = 3%, A l?.g.'é_‘_
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e Sun 0:" IopNOMEER QC oo &6
SUBJECT .
COV\CKQ:&& —T}M&JL D&; :‘Qw : - p(‘e, {pmu‘ld,\fv,
BASED ON A cr ~ 3/ v DRAWING NUMBER
BY J G CHECKED B"\LQ oML APPROYED BY DATE /0 / | /q .

Reguind Strmqth (Acx 9.2.4 f 9.2.5)

U= /4D+1.7L+/)7H +1.4F

kqﬁ'& Shear S't’vua?)% @ Base a\r Covall

Vi = 1-7(3659% [.7(2-#%) + .4(3.999~ /572K

. S&df jffuﬂff\ pvov v&al 6 Com:rl.&,

Ve - szcb A = z/‘m(:z)(ns) - 20.0% (Au//

/7000

No mnal Shear k{i‘ﬂuﬂ (A'Cr //././)

Vo= Ve + Vs = 26.6%+ 0° =26.6%

Code Regunemut Lov Shear Strgk (Acr H.1.1)

< ¢V, whee P 7 0.25 for Shar (AT 2.
Vu'-"‘l&?-( é‘ 0.85 (Zéo“)’ Z-Z.éz Sa‘(:s"c-.c‘t;w3

Shear Fr.‘c'b‘mﬂzo‘n#wc:nv , (ACI’ /. 7.4 £ £l 41)

AV-C = \/K . !A)l'u.(c/b{’ /-0 2."."po‘.( J"o;“t, o
o m | Jntemtionally vouyhened
| - pec Aer 49,9 (A=1.0)
Avl’ = /5.2% -~ 0.30in" AL .74
' 0.25 (60 "Y1.0) Z_-

Check. Lim:t of Shear &‘ht—-\j)‘( poer Acr /.25 :

V, £ o.2L. AL = 0. 2(4000)A5’ 00 Ae = §00 (n"XI?QSI‘)M ‘
| = Jb&,000 Li = 16B.0% > 206" Above @D .
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DRAWING NUMBER

BY JGS

CHECKED BY

p whiat

APPROVED BY ‘ DATE - /o/’/qz

F/exur; (ﬂa-f. AcCT 14.:.z>

ﬂf?;'k Flexural g‘l‘rwnﬂ. (IQJ. Resultouts on p-zt Eg. on Yop p.3)

Ma = L2305V E5) + 1.7(2.1806.7) + 1.4(3.77 N3.67) = C7.1'

Nomiad Flexural Stramgth  (Acz 9.3.1)

Mnﬁ, Muﬁ.‘

671//0 go = 74.0'°
tAcz q9.3,2.1 '

' 925:%.._ PIOCO.M Rg@ ’QQ:A‘CMCQ& COnWLtLrD‘.g ‘31\“ &c,

Wang { Sa‘mo.\ 2nd 4, P s ££,

Cvayutﬁ The ng{-ﬁ.'c,'ut o{ ﬂu.vtm
24.6"% (1 71000 "/

127 (17.5°)*

= 2¢3.6 P

- [7.65

M
Q'\. = b 21 =
me= ‘pl-! - Co
| 0.8 € 0.95 (4

~r¢7'4( = m <l ~/, ZMR‘n >

)
T 17.68

(:-/,_

AN
2 (17.65’)(243-0l = 0.0042

Ex.t-DodelSQ Bose of coall

As rc-ﬂu'Gw Flexwre = /N.’K AJ = 0.00‘JZOZXI?J)'Oo‘éé

01000

\

- See Ne
Prye
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[y J 6s cuscxeoav w4z APPROVED BY ATE O/I /9'.

Checelt Usable Mom;n't, Mé% (w"ﬁ\ As = Ooff""\z)

7= As{y = 0g8(ko -

For Ei,u:liir.'gm

T-¢C = 0.85Peba

So A =

-

S——

“o0.8

52.58%

Usable Mowest S¥remg i

/.29 *

= 0.8 (1Y) = #0.9 a

_ 528"
#0.8

Mo =@M = 0.9 T (A-3)=0.90(52:89 [17.5-:21]

= 6.7 '

Z 671"

ND'%t'- F’Qwum contrils @-5\ ovesr
Ac=0.89 vs. Ayf = 0.30 > Hev. [

Sheae F‘r?f_fior\ '

_T;tl ”7@9 = A‘-O 920 7

124

e A.r =0 092:?%:

-5 (,7.5""@

[Kc.ﬁ Act 318, /€ 1.7. 7) /o/{

Check M:nimunm Rﬂ-ok’porc::?;. (ACI /70.S.3 ¢ 7./&)

A.Hn.-.. = p.00l¢ bh - D-OOIJ[IZ“X'LI‘)= O 4, nt @

C"ICGK 33:'(77‘5*:‘0& o# F/c.xu.ﬂ\.( Kcin‘Fnccmr ‘plw CV'MK Co-;ﬂro-l__,

Acr /0.6.4 Z = -f; f/:(c, A (e <)
o Assume ¥7 Eaﬁ'- e 4?'7
Wﬁo.ﬂ_,-c “’060-‘\ = 3 (s ic’Clmc.wv-l»/g_b s34
A - 2d, 5 = éez(g) Lo -
Ne . Bavs
Z= 3éJ3 w(sro) = Zb? > 145 Allowable {ov. Ext, Ex,,a
_ Neo Good ’
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BY Jés cuecxsﬁ év} ok APPROVED BY bwe / / /qz £

AH:&(no.‘EiVL Chu_K. “por Cra.:.k. Con'(.‘vol - Com,onl‘e Ac'{‘utxl"e—'

Notet The value of ao‘-: on m_’fﬂev}ou: Sheet was bapd on 3°
eleax "pn-\ -pace, of Cowe. o reral. Steef. 77u,re, PL aﬂa.wu'l’l‘., "
provision in -AcT 318 bt «cconnt Gor Concrate placsd in The shest
Pile Qaffu.an-tim: It is »-Pdt [het The Sheet pl o~d. addtienal
Conerste will embamce Corvosron protection amd @oler ti‘yAtmr.

Service Lond Moment _ »
M, » 3.65(€.5)+2.8(3.69)+3.77(3.¢7) = 4/.9

.56 ‘
l . 4/-9 ,K) . T, ﬂ . y _
'CJ i ‘ . 7#-6"‘ -pj - : : f:/@ﬂ;

= 0.56 -RJ = 0.5¢ (60') = 33.6 KRS e 3R
T;)-l Move Reinf. S"te‘_[ L cm'K Contvol| or.‘am.lw A umed

Try 47@6" > L2040t (Wet Muck Charge)
L - M 419" (27%) "
s ° T“-a /-Zo;.\"(% '7.:-.)
= Clear Cover + ,/g_ Ba.r¢ = 3444

24 S _688(6) _ g4y gun
No. Baes ! /-37a

400‘»'

27.

d.
A =

2 > L Yaon - 2nd Yauwud - 43 </As@

Use #7@60 @,Uor Frwaw Desyé.

SEE AjotE 0N P- 2
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57 AcT 3¢cor 189 wor L.'n.a stress methods, Saction 2.6.7

Aote Chat ACI 35o 473//:‘0-3 G Envivon mewntal En@.‘umr’ﬂa
Concrete § truct uves where /Lak.ﬂ?l- into petable cvater or
oult of Contammated wueter \aac,: (1 tres must be avorded o
/a(o'l:ut e /o.dvl:'c Aulfk.v:Dq,r,-a-\ 5)7 l7s metbold s
avordad <a Ci‘v‘a“\, Simee ?‘1!4. CoAavey ance ﬁ“uc/\ ‘5 ‘va
Stoem weter Conveyance , and rntuitively olasiy by Lorking
S‘I‘res Wl-P—Hlol;s woes _Lx,dt.cta—& 'éo 7:‘49. a /ar?nr m:‘n’/OrCc‘n;
sCteel veguwive ment Tham S{\r-%vﬂ ﬂsoan methed. s, //uwew.r,
Dased on The przco_e,ot.'wa Mﬂl.z:" _6:’7 Acr 31§ b-.ch.ulrn?
Crack Contyrat r%rew, The mes &SJW'&;A masy ot .
Anld truc,

One /ooinf whick i coveysed in AcT 26D, Sectron 2.6.¢
whiche mon be Yo ouv a.al\fufa?l, 15 stated * € values were
estab leshe "\emr Covey zb,ua.( % or less Zham 2w (5'/»---)
amd Should be based va Zhis value wOhon e cover @xercd
Z ‘tn, Ald—o*f#na[ Cover mua éﬁ Ve a\ro‘-!.d. as addc,/.
fro't&btl‘thx.. 7213‘ wil Yake Care 0", he case of e comers
inelwded ixn 7P crrrnadalrons od Fhu Sheet pile (w‘neA 5 mo
addvessed in ACT 318) and may Adp in mectia § riguiemats R’
._Z:‘ Volues when the '.\"ﬁf“ﬂ{onc‘nﬁ ‘Ms 3."or Mmore ot Conerele Covecr.

= As Seen 'g\)m e vesults o cal cwlations oa /9‘-1,0—‘ )
8 49, ACC 3SDR-89 wwiimg Shess s @«w.sﬁc
S tame Y‘L’-wwml—'\if Lor %M';luw M e woll (“5@6")
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M -
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Resul tants @ Ba.sc of ok (Re-@. 'D;o.orams o‘n P Z-)

fu—rc/la—r : ([-) = 322 pff (/I}Il)’ 365 /‘CD_ $.0 above bage
Buozut N(H) = (396N 22126 @ 367
water (F) = Ja(686Y10Y1)=3273 @ 367

Cleck Shoar @ Base of ek ~ Tey 159~ wnll, seq A= /2.5

V = 3.0+ 2.8+ 3.77% = 7.6, %

V- -!— 760" « 0.046%¢ = 46/4;.7 AcT A.7

5w3~ 127 7.5%) .
Allowdlle ar o /.1 [T, = 1/ J5000 = 70 gt @O  Acz A5

¥ A.17,
pe/( ACI A 7. 55 { (C) \S'/)w re, n't Mt fﬁai Svea Aﬂ—‘.m
A nol areai‘a/ 7‘1\4...» one —hall 1he woidth a\t uu‘( /9, /Cn
WAUB.

F levuce @ Act 38-A.3.1() fo- oaﬂs{‘oﬂ\ 3.200) £« 24 00
See ale RA.S5)

M = 3-65’((5-f)+ 2.18%(3.67) +3.779(3.67) = 41.9%
Kegd "L - - [a2(wad) _ e o

A:= M . A‘H.@ " 12~%)
£ik 2= (%1757

2 /037 Ia'lr"

Toq *8€7" 2 As» /365”
L. M s (;79 . 24.8 8¢ £ 26.0%% L, ?,/,a
A d 7 35( ’3”'7;) Lrom ALT 380, Fig-2. L

#?@ 7 LooFS' Goosd ~5¢.¢. y‘?@é'ﬂ’*tﬂ‘&b
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Check Reindf. ﬂe—g‘d —Q, Shear Ff e tion (A eI 3/? A.7. 63

Acr 310 — 1725 V), £ O.2{. A = P00 Ac

Acc3ig-A.7.6 Vn 2 562 (fo0Ad) = ##oAc
= #4o [/z)(/75)= 92.4%&»

ACT 318- RN, 7. 4. Va 9.(,
. > = - . w?
CATL AT G e ) T O
Azavgee = NA22®
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d Asjd 120 (Z8)17.5)" 27/)S fom AL 350,
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S Py 26.7(=)

Use '”7@6“245 s /& Re sore 2flicient &:-‘a ~,
Aot Fivae Desi6u-See NOTE oV P-Z/Q "/‘Aq
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Appendix A
Subgrade Drag Theory

The amount of reinforcing steel required for slabs on
grade (highway as well as airport) is frequently deter-
mined by the subgrade drag theory. In this theory the
only factor taken into account is contraction of the
slab due to shrinkage. This can be understood by ref-
erence to. Figure 7 which shows a crack formed in the
middle of the slab length. ' ‘

Z—WXF /-WEIGHT W) =125XT-
wé-?mip __==F—‘-'=='-'_"-
L/2 . L/2
L

FIG. 7—-SUBGRADE FRICTION FORCES

The friction between the slab and subbase caused
excessive tensile stresses in the shrinking concrete and
these stresses caused this crack. As the slab tends to
shrink further, its motion away from the crack is con-
servatively considered to be resisted by these frictional
forces acting at the bottom of the slab. Therefore, the
total force developed on either side of the crack is

Where: L. = Slab length (or width) in feet
F = Coefficient of friction between the
slab and subgrade?
W = Weight of slab in pounds per
~ square foot

1 In the case of an overlay. this is the coefficient of friction
between it and its support.
2AC: lSO/SSZQ—GA Date: September 15, 1971

The required area of steel, As, per foot of width (or
length) to keep the crack faces in practical contact is
obtained by dividing P by fs.

. FLW ; '
As = ST ‘.....(2)

Where: fs = Allowable stress in the steel in pounds
per square inch (psi).

In an earlier edition of their advisory circular®, the

FAA established a value for the subgrade friction of

F= 0.585\/; ................... 3)

Where: T = Slab thickness in inches

For example, this formula would indicate a coeffi-
cient of subgrade friction. F, of 1.27 fora 16" thick,
75’-0" long slab and an F of 1.31 for an 8” thick,
40’ long slab.

Substituting this and taking the weight of the con-
crete as 150 pounds per cubic foot or 12.5 pounds
per square foot per inch of thickness gives the formula
for detenmnmg the amount of reinforcing steel that
appears in the current FAA requirements:

A= MIEVET ®

fs

" The FAA?EEﬁ&i allowable ;varking stress is 43,000

psi for smooth wire and 47,000 psi for deformed wire.
These values are approximately two-thu'ds of the
specified minimum yield strength.

For example, this formula indicates a required steel
area, As, of 0.224 square inches per foot of smooth
wire or 0.205 square inches per foot of deformed
wire for a 16” thick 75’-0” long slab.

Equation (4), has been used to develop the required
steel areas used to prepare Tables 1 and 2 which sug-
gest fabric styles for various combinations of slab
thnckness and length

13
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Interlocking
Beccause ball and socket dimensions
are the same for all Bethlehem sheet

piling sections, all sections can

interlock with one another in either NORMAL LTEHN ATE
of two arrangements:
Surface Area,
Weight in Pounds - Moment of _Section Medulus, in.d sq ft per lin ft of bar
Section Area. Nominal Per lin Per sq ft Inertia, Single Perlin Total Nominal
Designation sqin. Width, in. ftof bar of wall in.s Section ft of wall Arga Coating Area*
PZ22 11.86 22 403 22.0 154.7 33.1 18.1 4.94 448
PZ27 11.91 18 40.5 270 276.3 45.3 302 4.94 448
. 235 19.41 22.64 66.0 35.0 681.5 914 48.5 5.83 537
f 240 19.30 19.69 65.6 40.0 8054 99.6 60.7 5.83 537

@

.des sockel intenar and ball of nteriock. -
el grades: Bethienem steel sheet piling can be supphed in standard ASTM A328 grade and in

nigh-strengthlow-giloy grades ASTM A572 —Grade 50 and ASTM A690.
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5.1.5 DIVIDNIUN 1—DESIUN 135

applied to lateral reinforcement in horizontal members
and the term “ties” to those in vertical members.

Tension tie member—Member having an axial tensile
force sufficient to create tension over the entire cross
section and having limited concrete cover on all sides.
Examples include: arch ties, hangers carrying load to an
overhead supporting structure, and main tension cle-
ments in a truss.

Yield strength or yield point (f,)—Specified minimum
yield strength of yield point or reinforcement in pounds
per square inch.

8.2 CONCRETE

The specified compressive strength; fc, of the con-
crete for each part of the structure shall be shown on the
plans. The requirements for f; shall be based on tests of
cylinders made and tested in accordance with Section

4—Division II.

8.3 REINFORCEMENT

8.3.1 The yield strength or grade of reinforcement
shall be shown on the plans.

8.3.2 Reinforcement to be wekded shall be indicated on
the plans and the welding procedure to be used shall be
specified.

8.3.3 Designs shall not use a yicld strength, f,, in
excess of 60,000 psi.

8.3.4 Deformed reinforcement shall be used except
that plain bars or smooth wire may be used for spirals

and ties. o

8.3.5 Reinforcement shall conform to the specifica-
tions listed in Division II, Section 5, except that, for rein-
forcing bars, the yield strength and tensile strength shall
correspond to that determined by tests on full-sized

bars.

Part B
ANALYSIS

8.4 GENERAL

All members of continuous and rigid frame structures
shall be designed for the maximum effects of the loads
specified in Articles 3.2 through 3.22 as determined by
the theory of elastic analysis.

8.5 EXPANSION AND CONTRACTION

8.5.1 In general, provision for temperature changes
shall be made in simple spans when the span length ex-
ceeds 40 feet.

8.5.2 In continuous bridges, the design shall provide
for thermal stresses or for the accommodation of thermal
movement with rockers, sliding plates, elastomeric pads,
or other means. '

8.5.3 The coefficient of thermal expansion and con-
traction for pormal weight concretc may be taken as

e &Sl

8.5.4 The coefficient of shrinkage for normal weight
concrete may be taken as 0.0002.

8.5.5 Thermal and shrinkage cocfficients for light-
weight concrete shall be determined for the type of light-
weight aggregate used.

8.6 STIFFNESS

8.6.1 Any reasonable assumptions may be adopted for
computing the relative flexural and torsional stiffnesses
of continuous and rigid frame members. The assump-
tions made shall be consistent throughout the analysis.

8.6.2 The effect of haunches shall be considered both
in determining moments and in design of members..

8.7 MODULUS OF ELASTICITY AND
POISSON’S RATIO ’

8.7.1 The modulus of elasticity; E,, for concrete may
be taken as wi-S 33 V/I7 in psi for values of w, between
90 and 155 pounds per cubic foot. For normal weight
concrete (W = 145 pcf), E. may be considered as
57,000 Vf.. :

8.7.2 The modulus of elasticity;E;, for nonprestressed
steel reinforcement may be takea as 29,000,000 psi.

8.7.3 Poisson's ratio may be assumed as 0.2.

- 8.8 SPAN LENGTH

8.8.1 The span length of members that are not built in-

* tegrally with their supports shall be considered the clear
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elevation of the center of gravity of the exposed area of
the superstructure.

O

Girders

Skew Angie Lateral  Longitudimal  Lateral Lonmgitudinal
of Wind Load Load Load Load
Degrees PSF PSF ~ PSF PSF

0 75 0 50 0
15 - 70 12 4 6
30 65 28 41 12
45 47 41 33 16
60 24 50 17 19

The loads listed above shall be used in Group II and
Group V loadings as given in Article 3.22.

3.15.2.1.2 For Group Il and Group VI loadings,
these loads may be reduced by 70 percent and 2 load per
linear foot added as a wind load on a moving live load,
Q as given in the following tabie:

Skew Angle
of Wind Lateral Load Longitudinal Load
Degrees bR TbAL
0 100 0
1s 8 12
- 30 82 24
( as 66 32
4 38

This load shall be apphed at a point 6 feet above the
deck.

3.15.2.1.3 For the usual girder and slab bridges
having maximum span lengths of 125 fect the following

- wind loading may be used in licu of the more precise .

Q loading specified above:

W (wind load on structure)
50 pounds per square foot, transverse;
12 pounds per square foot, longitudinal;
Both forces shall be applied simultancously.

WL (wind load on live load)
100-pounds per linear foot, transverse;
40 pounds per linear foot, longitudinal;
Both forces shall be applied simultancously.

3.15.2.2 Forces Applied Directly to the
Substructure

The transverse and longitudinal forces to be applied
directly to the substructure for a 100-mile per hour wind
shall be calculated from an assumed wind force of 40

é

pounds per square foot. For wind directions assumed
skewed to the substructure this force shall be resolved
into components perpendicular to the end and front ele-
vations of the substructure. The component perpendicu-
lar to the end elevation shall act on the exposed substruc-
ture area as seen in end elevation and the component
perpendicular to the front clevation shall act on the
exposed areas and shall be applied simultaneously with
the wind loads from the superstructure. The above loads
are for Group II and Group V loadings and may be
reduced by 70 percent for Group III and Group VI load-
ings, as indicated in Article 3.22.

3.15.3 Overturning Forces

The effect of forces teading to overturn structures
shall be calculated under Groups II, III, V, and VI of
Article 3.22 assuming that the wind direction is at right
angles to the longitudinal axis of the structure. In addi-
tion, an upward force shall be applied at the windward
quarter point of the transverse superstructure width.
This force shall be 20 pounds per square foot of deck
and sidewalk plan area for Group II and Group V combi-
nations and 6 pounds per square foot for Group III and
Group VI combinations.

3.16 THERMAL FORCES

Provision shall be made for stresses or movements
resulting from variations in temperature. The rise and
fall in temperature shall be fixed for the locality in which
the structure is to be constructed and shall be computed
from an assumed temperature at the time of erection.
Due consideration shall be given to the lag between air |
temperature and the interior temperature of massive con-
crete members or structures.

The range of temperature shall generally be as fol-
lows:

Moderate climate, from O to 120°F
Cold climate, from — 30 o 120°F
Moderate climate ........... 30°F 40°F
;C;ﬁ gnge ............. & {55_}' '
3.17 UPLIFT

3.17.1 Provision shall be made for adequate attach-
ment of the superstructure to the substructure by ensur-
ing that the calculated uplift at any support is resisted by
tension members engaging a mass of masonry equal to
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_ TABLE 1 Physical Property Requirements of RCPS Thermal insulstion
Note 1—The values for properties Ested in this tabls may be sffacted by ths presance of a surface sidn which is a resuft of the manufacturing process. Where boards

f\ " ore tasted with skins-in-place, this condition shall be noted i the tast report.

—

k /I note 2—Type lll has been deleted becsuse it is no longer availeble.

aam——

Property

Density. Dersity, M /it (kg/m?) 070(12) 090(15) 1.15(18) 1.35(22) 1.35(22) 1.60(26) 1.80(2%) 1.80(29) 220(35 3.00 (48)
Thermal resistance of 1.00in. -
(25.4 mm) thickness, min,
Fof2-h/Btu (K-m2/W)
Mmeen temperature:
25°F (-3.9°C) 345(0.61) 4.20(0.74) 4.40(0.77) 4.60(0.81) 5.80 (0.99) 5.50 (0.99) 4.80(0.84) 5.60(0.99) 5.60(0.99) 5.80(0.99)
40°F (4.4°C) 3.30(0.58) 4.00(0.70) 4.20 (0.74) 4.40(0.77) 5.40(0.95) 5.40(0.95) 4.60(0.81) 5.40(0.95) 5.40 (0.95) 5.40(0.95)
75°F (23.9°C) 3.10 (0.55) 3.60(0.63) 3.80(0.67) 4.00(0.70) 5.00(0.88) 5.00 (0.88) 4.20(0.74) 5.00(0.88) 5.00 (0.88) 5.00 (0.88)
110°F (43.3°C) 280 (0.51) 3.25(0.57) 3.45(0.81) 3.65(0.64) 4.85(0.62) 4.85(0.62) 3.85(0.69) 4.65(0.82) 4.65(0.62) 4.65(0.82)
Comprassive resistance at 5035 100(69) 13.0(30) 15.0(104) 150(104) 25.0(173) 25.0(173) 40.0(276) €0.0 (414) 100.0 (650)
ied |~ yed or 10 % ceformation, - :
whichever occurs first
re- (with sking intact), min, psi (kPa) _ o
Fexursl strength, min, psi (KPa)  10.0(70)  25.0(173) 30.0(208) 40.0(276) 40.0 (276) 50.0 (345) 50.0(345) 60.0(414) 75.0(517) 100.0 (690)
S| \ugter vapor parmeance of 50(@87) 50(287) 35(201) 35(01) 1.9(63) 1.1(63) 20(115) 1.1(83) 1.1(83) 1.1(83
1.00 in. (25.4 mm) thicknsss, )
of max, perm (ng/Pa-s-m?)
Vister absorption by total 40 4.0 30 30 03 03 20 0.3 0.3 03
mmersion, max, voltume % . .
N |  pinensional stablity (change 20 20 20 20 20 20 20 20 20 20
s in dimensions), max, %
1@ Oxypen index, min, voksme % 240 24.0 24.0 24.0 24.0 240 240 24.0 24.0 240
../ Cissification Typa XI Typs | . Type Vil Type ll Type X Type IV Type IX Type Vi Type VI Type V
id
id , ~ TABLE 2 Dimensions of Csllular Polystyrene insulation
; Type Xi, I, VI, B, IX X, v Vi, Vil v
ar Width, in. (mm) 12 to 48 (305 to 1216) 16, 24, 48 (408, 610, 1218) 24 (810) 16 (406)
Length, in. (mm) 48 t0 192 (1219 to 4877) 48, 96 108 (1219, 2438, 2743) 48, 86, (1219, 2438) 96 (2438)
( . Thickness, in. (mm) % to 24 (9.5 to 610) %10 4 (13 to 102) 110 4 (25 10 102) 1104 (2510 102)
@ |
N 5.1.3.1 Thermal Resistance/Thickness Relationship—the 6. Materials and Manufactuare
i . - . .
of | - thermal resistance (R-value) of RCPS thermal insulation will 6.1 RCPS thermal ipsulation shall be formed by the
! vary with thickness. Therefore, when ordering, specify the  expansion of polystyrene resin beads or granules in a closed
of { Re-value or the thickness, or both. For additional informa- mold, or by the expansion of polystyrene bas¢ resin in an

' tion, see Test Method C 177 or Test Method C 518,
5.1.4 Tolerance, if other than specified (see 8.2),
5.1.5 Length and width required (see Table 2),
5.1.6 If other than straight edges are required (see 8.3),
“'O 5.1.7 If either ship-lap or tongue-and-groove edges are
required (see 8.6),

5.1.8 Tapered Insulation—special ordering information.
In addition to other applicable requirements in Section §
(Note 1), acquisition documents for tapered RCPS thermal
insulation shall specify the following:

y- 5.1.8.1 Minimum starting thickness,
5.1.8.2 Slope, in./ft (mm/m),
5.1.8.3 Average R-value,
5.1.8.4 Minimum thickness,
5.1.8.5 Shop Drawings—the tapered insulation supplier
shall provide shop drawings to illustrate installation patterns
and dimensions for each tapered module,
5.1.9 Sampling, if different (see 10.1),
5.1.10 If a certificate of compliance is required (see 14.1),
and
5.1.11 If marking is other than specified (see 15.1).
( Note 1—Physical properties of tapered insulation should be deter-
iuned on blocks of RCPS thermal insulation before the insulation is
peved. : .

ar
n

1)'

extrusion process. RCPS thermal insulation shall be of
uniform density and bave essentially closed cells. All RCPS
thermal insulation shall contain sufficient flame retardants
to meet the oxygen index requirements of Table 1.

7. Physical Requirements

7.1 Inspection Reguirements:

7.1.1 The physical requirements listed ir this section are
defined as inspection requirements (refer to Criteria C 390).

7.1.2 All dimensional requirements are described in Sec-
tion 8.

7.1.3 All workmanship, finish, and appmmnce require-

. ments are described in Section 9.

203

7.1.4 Density shail be in accordance with Table 1.

7.2 Qualification Requirements:

7.2.1 The physical properties listed in this section of the
specification are defined as qualification requirements (refer
to Criteria C 390). Thermal resistance, compressive resist-
ance, flexural strength, water vapor permeance, water ab-
sorption, dimensional stability and oxygen mdex shall be in
accordance with Table 1

7.2.2 Compliance wnh qualificatior requirements shall be
in accordance with Criteria C 390.
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ML3626-20
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REVISED 4/23/92
STRATUMSE | STRATUM £ [STRATUM 1A|STRATUM 1B]STRATUM 1C| STRATLM 2 | STRATUM 3
L 06SE® FILL]"OENSE" FRLL] SILT/CLAY | RECENT oo SAND AND |DECOMPOSED
SOIL DESCRIPTION SPT <10 | sPT210 ' ORGANIC ORGANIC GRAVEL ROCK
SYMBOL - SILT/CLAY | SILT/CLAY
(UNIT WEIGHT (pef) " 10S 125 130 90 100 130 130
BUOY . UNIT WEIGHT (pcf yb 43 63 68 28 38 68 68
[ANGLE OF INTERNAL FRICTION(') é 5-10 20" 15 . 10 15 - 38 25
COMESION (psf) < 100-300 | 200-500 1200 600 800 0 2500 -
ADHESION (psf) ca S0 150 700 400 500 0 1500
POISSONS RATIO v 0.2-0.4 0.2-0.4 0.3 0.4 0.4 02 03
|ACTIVE EARTH PRESSURE COEFF. | Ke 0.63. 0.50 0.59 0.70 0.59 0.24: 0.41
|AT-REST EARTH PRESSURE COEFF) _ Ke 0.9\ 0.66 0.74 0.83 0741 - 038 0.58
PASSIVE EARTH PRESSURE COEFE.l Ko i 1.19 203 1.70 1.42_ 1.20 4.00 2.40
[FRICTION FACTOR tan d 0.3 0.3 0.4 0.3 0.3 04 0.4
COEFFICIENT OF PERMEABILITY K $.0E-04 S.0E-04 1.0£-06 1.0E-04 1.0E-04 1.0£-03 1.0E-05
(cm/bec) = $ 0E-0S L_s.oe-os 1.0£-07 $.0E-06 5.06-06 1.06-0S 1.0E-06
T 17 1 21 11 1 Z1 2L
[NOTES: .
@ ADHESION AND FRICTION rAcroas ARE FOR SOILS AGAINST ROUGH CONCRETE —exsm—— A %ous MRLL, Coro NPT
o Fi VARY Abw. 10N T TION, VALUES'STATED ARE LvaeE
SHEET 1 OF 2
TABLE 6.0
]
ﬁucnod m@m) 6...‘_5" 0.2 0.z o.27 o. L .2 ! o.1% o
B> Ad  NAVDE. L ’ l o

—— Calipes, Ka= &ta
L
e, S f!l.uhnri KP Ka
' 2 dbw (

~— PALTD
ory
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‘paofhv of 0..7, -,nw Sorl afaa.un“ Steel [re'F, bolton o yLr7e /4 A>
) FFP - é/-p,.:‘ h (0020 ch.t.-bt Avu.)

gr Aﬁ"‘ﬁ‘t '0\0 ‘(\-.ﬂ’ /7'//’»? éuc o~f w all

L]

Frp = 42 pct (110025 BN 14) = fod L6 = 0,10"

TA{. 7701!,@( F-WCQ nccufd—ra 'é‘o S/w_o.r le So.l a,'t’ dne c""“o“tf;'\
at The base 0_‘[ an 11 Lol i '

FTofglgF‘+a+FF$+E’P

= 0.56+0.08" 0,324 0.10% = /06" per covugatic.
F‘v ‘A}g" oé wall h
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ne /b.-.aa.\r CLrn‘Ql any bad. Ln #!. Cese o'\c e avli Cb‘ufo‘on..
adhesron avd 'aro'bsu ‘Caveq‘, Wwe wiH Atrume ﬂl—t e soil bas
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71,' rg‘at:‘o.\s Afp Alt'wcm /Dn' studmal move went (Son‘l .s'l‘u,.;‘) a,.w{
aohbllz'\/ﬁdw:m/'giélia. "pvvur 'gam e $0.1 /v neb reac:d
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A:Jum:' a 60’ t’-x/)‘a-n.r-’a. Jjomt spac , we will astum
50'0!.56: M each 414_\!2&1":;-—\, So Zhe Glad Sosf “Fovee per
Loot of /u--*qh't at fhe bate of awm /7’ Ar'jx wall will be

. /- O(QK/Govru- otion ' { etin )
Fou N G S RN

Spac i €¢
) ¢ \1 3 Avvu-oa-'ta‘bp\ oal “_f‘

5‘{‘2 3 % co’,f/‘dn_r BQIL-S/ﬁ—é F/acci MIL kaic‘alfy G‘,ﬂo( &f@,e
Walls eve Placet ¢

Ajfum(, ‘(‘Az 'lLVemck -boﬂ‘bm slab i /alaa.a( A d Curver ‘Qr
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Section 2-9, F.OZS.I,U./: Y L0 o“ f?\.a Concpete Cu—r.“_a
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=
rj 11
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- as pall-’d‘/u.oL 67 m Porl"/a—ao( Comant Ascociation. '
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As is e Stesl ovea. , ‘ '

1

l\

R
-———-—————----'.T‘. ?
—i———_——-—-‘——‘-r- s

As
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i
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Cquels Th total Compression M LA Steal | s> Gv a steel prrcen
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eflective avea Lor &nqe'tc ¥ SCeel e’,ud. 123 Ac (I 4 7},), The
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Slab  fovee Slab  ADPED WAU

@es:ak Awla, A"‘- Sla} Slab  Actud _
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